Patent Application 



Claim(s) 

1 . A method of creating a pattern for a mask adapted for use in lithographic 
production of layout features on a substrate, comprising: 
providing a design mask pattern of the design layout; 
5 providing a predicted layout pattern from said design mask pattern; 

providing yield curves based upon the distance between sampling points 
at corresponding edge feature positions of said design mask and predicted 

layout pattern; "and 

determining yield values for edge feature positions of said predicted 

10 layout pattern. 

2. The method as set forth in Claim 1 wherein sampling is terminated for 
any edge feature positions of said predicted layout pattern that provides 



acc 



eptable yield results as determined by said yield curves. 



3. A method of creating a mask adapted for use in lithographic production 
1 5 of layout features on a substrate, comprising: 

providing a design mask pattern of the design layout pattern to be 

created on the substrate; 

providing a predicted layout pattern from the design mask pattern of 
what would be created on said substrate using said design mask pattern; 
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successively sampling selected points of related contour edge features 
across said predicted layout pattern and said design mask pattern to determine 
distance values between respective ones of said contour edge features; 

providing yield curves as a function of said distance values between said 

contour edge features; 

determining from said yield curves for each selected sampling point 
whether the current position of the contour edge feature of said predicted 
layout pattern is at a position that provides acceptable yield; and 

incrementally moving the said current position of contour edge feature of 
said predicted wafer layout pattern toward an edge position of improved yield. 



4. The method as set forth in Claim 3 wherein when said step of 
determining whether the current position of the contour edge feature of said 
predicted layout pattern is at a position that provides an acceptable yield, the 
sampling for this position location is removed from said selected sampling 
15 points. 

5. The method as set forth in Claim 3 wherein when said step of 
determining whether the current position of the contour edge feature of said 
predicted layout pattern is at a position within acceptable proximity of said 
corresponding edge position of said design pattern without providing 
20 acceptable yield said current position location is marked as a failed yield 
location. 
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6. The method as set forth in Claim 3 wherein said distance values include 
the value of the width of a pair of metal lines and the distance between said 
metal lines and said yield function is represented by a family of yield curves 
that are a function of the width of said metal lines and the distance 
therebetween. 

7. The method as set forth in Claim 6 wherein said yield function is 
represented by single yield curve that is a function of the distance between said 
current position of contour edge feature of said predicted wafer layout pattern 
and the corresponding edge position of said design pattern. 

8. The method as set forth in Claim 3 wherein said yield function is 
represented by a single yield curve that is a function of the distance of 
movement of the design edge from its original design position. 



9. The method as set forth in Claim 3 wherein said yield function is 
represented by a family of lithography limited yield curves of a metal layer 
15 process that are a function of the values of linewidth and spacewidth using 
process window conditions and control of dose and focus. 

10. The method as set forth in Claim 3 wherein said yield function is 
represented by a single yield curve that is a function of the distance between 
metal line edge and a fixed point on the interlevel contact. 
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1 1 The method as set forth in Claim 3 wherein said yield function is 
represented by a family of yield curves that a* a function of the displacement 
distance of the edge of a gate from the design position and the distance to the 
edge of RX. 

5 12 . A system for creating a mask adapted for use in lithographic 
production of layout features on a substrate, comprising: 

storage means for storing a design mask pattern of the design layout 
pattern to be created on the substrate; 

storage means for storing a predicted layout pattern from the design 
,0 mask pattern of what wodd be created on said substrate using said desrgn 
mask pattern; 

processor means for successively sampling selected points of related 
contour edge features across said predicted layout pattern and said design 
mask pattern to calculate the distance values between respective ones of satd 

1 5 contour edge features; 

storage means for storing information representing yield curves as a 
function of said distance values between said contour edge features; 

processor means for determining from said stored information 
representing yield curves whether for each selected sampling point the current 
20 position of the contour edge feature of said predicted layout pattern ts at a 
position that provides acceptable yield; and 

processor means for incrementally moving the said current posrtron of 
contour edge feature of said predicted layout pattern toward an edge position 
of improved yield. 
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13 The system as set forth in Cairn 12 wherein when said proeessor means 

cinrent position of the conto. edge feature of said predicted iayout p**rn 
at . position that provides acceptable yield, said proeessor means — 
5 sampling from the location position. 

,4 The system as se, forth in Claim >2 wherein when said proeessor means 

eage^of^P^iayoutpat^isatapo.monw^ae^le 
pM to saidcorrespondrngedgepositionofsaiddesigniayout pattern 

failed yield location and terminates samplmg from the 



current location as a 
location position. 

! 5 The system as set form in Claim .2 wherein said distance values include 

fre value of the width of a pair of meta. lines and the distance between sard 

15 m etal tines and said stored information representing said yield funcuon 

^sentsa^.yofyieldcurvesthatareafr.ctionofmewidmofsatdmeta, 

lines and the distance therebetween. 

16 The system as set form in Claim 15 wherein said stored information 

representing said yieid function represents a single yield curve that ts a 
M fimctionofmedistancebetweensaidcurrentpositionofcontouredgefea^ 
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ofsaMp^.ayoutpatte^^eco^gedgeposmonofsaia 
design pattern. 

representing s j .„,„fthe design edge ftom its ongmal 

function of the distance of movement of the des lg n g 

design position. 



r u- rioim 1? wherein said stored information 
is The method as set forth in Claim 12 wherein m 

curves of a metal layer process that are a functton of the val 
10 L spacewidthusingprocess W mdow conditions and values of dose and 

focus. 

ntaskpatternbeingofalayouttobecreatedonfltesubstrate 
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substrate, the 
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^co^pond^va.uesonsaidyie.dc^stodetenninetheyie.dforsuch 
selected locations. 

20 Aprogran.s.oragedevicereadab.ebyamachhe^b.ye.bodyin^ 
Llgapa^fora^adapWforuse^Htho^pMcproduc^of 

aes^.ayou.pa.te.ntobecreatedond.esubs.rateus^tben.asMa.d 

method steps comprising: 

determining the distance values b*ween correspond edge features on 
predicted .ayout pattern derived front said design layout pattern and on satd 

design layout pattern; 

estabUshing information representing yie.d curves based upon satd 

distance values; and w at mm 
curves to determine the yield for such selected locations. 
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